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Education in Virtual Worlds

VW are social platforms
 empathic learning
e experential learning:

— real-life pretend situations
— practice without consequences

Are virtual realities really suitable
for teaching and learning mathematics?



Virtual Worlds

Second Life

e privately owned

* SL viewer is open source

. real|economv

e |nstitutions and
Organizations

!OpenSimuIator
!Open ]Croquet

— lAncient Spaces

There.com
Protosphere}
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http://www.protonmedia.com/
http://secondlife.com/whatis/economy-graphs.php
http://secondlife.com/whatis/economy-graphs.php
http://simteach.com/wiki/index.php?title=Institutions_and_Organizations_in_SL
http://simteach.com/wiki/index.php?title=Institutions_and_Organizations_in_SL
http://opensimulator.org/
http://www.opencroquet.org/index.php/Main_Page
http://www.opencroquet.org/index.php/Main_Page
http://ancient.arts.ubc.ca/
http://ancient.arts.ubc.ca/
http://ancient.arts.ubc.ca/

Benefits of SL

* 3D browsing
— gopher, mosaic, mozilla
 Simulation environment

— obj obey laws of
hysics

— artificial life (swarms
and flocks)

— Ecosystems (terminus)
* 3D modeling platform

— primitives

— scripts
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http://blogs.nature.com/wp/nascent/2007/10/second_nature_events_creating.html
http://rpgstats.com/wiki/index.php?title=Physics
http://rpgstats.com/wiki/index.php?title=LibrarySwarm
http://rpgstats.com/wiki/index.php?title=LibrarySwarm
http://rpgstats.com/wiki/index.php?title=LibrarySwarm

Current limitations of SL

no direct HTML, no MathML
Powerpoints and PDF

— have to be converted to bitmaps
— can be uploaded at a cost

streaming media is limited (1/parcel)
no application sharing



ICS IN SL

Mathemat

Search
ClasSifieds™ EVEnts PopularPlaces™ [EandiSales™ PIacEs PEOPIE Groups

* few hits (16) find BETERP) 3 clide Hature conten
*some CO”egeS 120 Cell@Geometrica Design

Art and Mathematics

* some san d boxes College math tutoring

ol ey Echelon Exorior
° EXh|b|t|OnS FLY! shop at Ankirum
Illinois Math and Science Academy
IMSA Alumni Association
Mathematics
Mathematics Jewell
Mathematics Woodget
Mathematicsfreak Allen
nand Nerd's Flexi Fun and now: sculpty p...
Natespace: Art and Math
TATTOOS@Geometrica Design
Theoretical Physics and Mathematics
Thothica SL
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College math tutoring

College math professor offers tutoring in undergraduate mathematics,
My interest is in exploring how to teach math in SL. Contact me (Leslie
Beaumont) by IM in advance to arrange an appointment: dont telly to

the island to look for me. The service is free but donations will be
appreciated.

EdTech Island, EdTech (66, 81, 25)

Teleport Showlon'Map Profile
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Exhibitions

Fractal Gallery

Lars Ahlfors
Centennial
Celebration

Posters: a virtual version of

those hanging at the
department
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Seminars

Mixed reality events

Educatior], |
Helsinki, 17-18 August 2007

Office meeting space
‘httg:ééslurl.comésecondIii
/EdTech/68/62/3

JEM & WebALT
presentation boards

More Web2.0
Tools

» Explore Web 2.0 technologles...

= Blogs - web joumal &= WiKis - collaborative online
e blogger.com Space, editable by community
sovv.obwikl.com

¥ Mioeniet = yitund cassroom = Virtual Worlds - online 3,
kmmersive environments
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http://slurl.com/secondlife/EdTech/68/62/39
http://www.jem-thematic.net/seminar/netme
http://www.jem-thematic.net/seminar/netme
http://www.jem-thematic.net/seminar/netme
http://www.jem-thematic.net/seminar/netme
http://www.jem-thematic.net/seminar/netme
http://www.jem-thematic.net/seminar/netme
http://www.jem-thematic.net/seminar/netme
http://slurl.com/secondlife/EdTech/68/62/39

JEM office space in SL

e JEM Exhibition and presentation boards
— display numbered images (10 LS/image)
— a slideshow (25 slides: 250 LS =1S)

* Handouts

— notecards: e.g. instructions on how to reach a web
Site

— in-world items, e.g. a laptop, or a t-shirt

— scripts: opens a URL in a browser, leave a message

* Sitting areas



Note: Ruled Surface

escriptior 2006-09-02 23:26:57 note card Jescriptior 2006-09-02 23:26:57 note card

| e ‘ t u r e S hRuled Surface is a surface that can be made by moving a straight line along |
some path, the surface is "swept out" by the movement of the line. Imagine

moving a glowing line through space and taking a long exposure photograph.

ADoubly Ruled Surface is a surface which has two different rulings, that is two different ways to

see it as a Ruled Surface. There are only three such surfaces, the plane, the Hyperbolic Paraboloid
and the Single-Sheeted Hyperboloid. These are all shown here, the Hyperbolic Paraboloid and the
Single-Sheeted Hyperboloid recreated in Second Life out of straight lines, using their rulings.

AS C I I t e S ett i n Such a surface can be defined by the following parameterisation:
y p g The Hyperbolic Paraboloid is a surface given by the equation:

X(u,v) = b(u) + v d(u)
d L numbers. x(u,v) is a function of u and v that gi
no shared desktop o L bl
b(u) is the path the "center" of the line follows, and d(u) is the direction it M= xy
Slideshows still

vitities

2=yA2 [bA2 - xA2 [ ar2, where a and b are constants, or (fora = b = 1 and after a change of
coordinates):

points in.

Using this equation, one of the two rulings of the surface is given by:

Asimple example of a Ruled Surface is the two dimensional x-y plane sitting

inside of 3 dimensional space. We can take: b(u) = w, 0, 0>
. cumbersome daznin
b(u) = w, 0, 0>
d(u) =<0,1,0> Can you show why this is true? Can you see what the other ruling is?

Then the point «w,v,0> on the plane is: The Single-Sheeted Hyperboloid is given by the equation:

KEEp. Discard: Discard;
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z=y"2 [ bA2-xn2/an2, where aand b are constants, or (for a =b = 1 and after a change of
coordinates):

Learning Act

z=Xxy

Educational gaming
Experiental learning
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Scavenger hunts

e Virtual, in SL:
— Instructions are distributed in a notecard
— Participants look for hidden objects or carry out tasks
— Prizes

JEM SL treasure hunt:

— Instructions are delivered upon answering a MapleTA
practice question correctly

— Mixed browser-SL client



Educational Maths Games

WebALT MapleTA
practice assignment
in which feedback is
given only if answer
Is correct

Deliver instructions of
the scavenger hunt
using SLURLs in
feedbacks

) http:/hwww.webalt. com:B0OB1 - Second Life Hunts, JEM treasure hunt - Mozilla Firefox

WerALT

Practice Session - No credit awarded sOft
v View Grade [] Quit 2
Feedback: Details Report -
PRINT
Second Life Hunts, JEM treasure hunt
Question 1: Score 1/1
Find the Highest Commaon Factor of 70 and 83 V
CORRECT
Your
Answer:
Comment: Here's a challenging one. Find the Statue of Liberty in SL on your own and give me the coordinates
(.Y Z) of where it 1s located. Write these in the note card
Question 2: Score 1/1
Differentiate the palynamial 7 £+ 64+ 33with respecttot V
CORRECT
Your
Answer: GG+ G
Take a trip to Dublin reland. Relax a spell in Dublin's popular pub the Blarney Stone. YWhen you find
Comment: the Blarney Stone go inside and make a landmark for it. Add this Land mark to your note card the same
way you added the photo.
Question 3: Score 0/1
4 is a factor of 41 x
INCORRECT
Your Answer:
hd
Done
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Welcome to the JEM SL treasure hunt!

GOAL

In this treasure hunt, players will collect images and information to
prove where they have been in SL according to instructions that are
provided if they can complete correctly a mathematical question.
Each player has to compile what he/she has collected in notecard
form and return the notecard to Sybil Nemeth. The instructions will
be displayed when clicking "View Details" after grading the answer.
TIME LIMIT

Starts: Wed. 6PM EET --- Ends: Sat. 6PM EET

Pizes Awarded: Mon. 6:30PM EET Winners will not be awarded or
notified till this time.

ITEMS NEEDED TO PLAY

10LS needed for pictures which is supplied by Sybil Nemeth

HOW TO WIN GRAND PRIZE

Be the first turn in a notecard containing all the correct information.
PRIZE

Do not really know at this point. Linden dollars maybe or SL items like
the JEM t-shirt.

RULES

*Be honest no sharing information.

*Use what you know about navigating in SL to find what you are
looking for.

*All entries must be submitted in notecard form with all info
contained in a notecard and numbered.

*You may start anywhere but keep the notecard numbers in the
same order as the question who gave the instruction.

*Each person will be given 10L to cover pictures you will be taking.
If you decide not to play or did not use the money please return it
for use with future projects.

*Be sure to name the notecard with "your name"- JEM hunt.

TIPS

PLACING PICTURES/LANDMARKS/NOTECARDS INSIDE A NOTECARD
*Pictures: open your note card so you can read it. Open your
inventory and drag the picture onto the open notecard it should
attach itself.

*Landmarks: Open same as above, find the landmark in the land
mark folder and drag it into the notecard.

*Notecards : Open the scavenger hunt notecard find the notecard
you want to transfer into the other notecard but do not open this
one. Drag it onto the open notecard. It should work just like the
above did.

REVIEW ON PHOTO TAKING

When the Snapshot previewer comes up be sure the "upload a
snapshot" is checked. This will put it in your inventory under
pictures. If you save to hard drive you will have to upload it back
into SL which will place it in the textures folder.

Always rename your photos or you will have bunch that just say
snapshot. You rename them by finding them in your inventory
right click/rename.



Experiental Mathematics

Guided explorations of
visualizations of abstract
mathematical objects
and constructions

Textual notecards
» stimulate thinking
> reference resources

2006-09-02 23:26:57 note card

We can see a simpler fractal on each face of the Sierpinski Tetrahedron, the Sierpinski Triangle. To make it easier to see, click the tetrahedron to bring up a white
background. To make a Sierpinski Triangle, start with a single ordinary triangle at stage 1. To get to stage 2 we remove a triangle from the center of the triangle to leave
4 triangles, each half the scale of the original, and so on, always removing a triangle from the middle of each triangle we form.

The Sierpinski Triangle has some strange properties. Consider first the area of it. Suppose the stage 1 triangle has area 1. Then we remove a quarter of that area to get
to stage 2, and then a quarter of the stage 2 area to get to stage 3, and so on. Thus the area at stage nis:

1(3/4) G/4) 3/4) . 3/4) = G/4)A(-1)

Discard

™ 120-cell
What is that thing?

According to Raven Lament it is the Hexa-Flexa-Tyrannosaurus, however
this is a name that only the true cognoscenti would know. The shortest

answer is that it is a beautiful geometric object. Feel free to stare atit, |

fly through it, rotate your camera round it, and hopefully enjoy it.

The short, technical answer is that it is the projection of the 120-cell
from 4 dimensions to the 3 dimensional space given by one of its facets.

But for most people that simply raises more questions:

What does 4 dimensions mean? Will you start talking about shape
shifting Lizards controlling earth?

What is projection?
What s the 120-cell?

Questions | will now try to answer.

What does 4 dimensions mean? Will you start talking about shape

Discard @ (@ Talk | ]



Learning Mathematics

a second chance in life. T am now devouring mathematical
formulas as if they were chocolate cake, and for the first time 'm

As a by-product of being a
SL citizen:

simulations: economic
transactions are real

operations in 3D: rotation,
translation, scaling etc

Vector calculus

mathematical scripting
(e.g. rotations)

I now have a different meaning for “second life”. In learning how
to create objects and to build things in the game, I am being given

axperiencing the jovs of gecmetry.
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A Second Life in More Ways than One

The online world Second Life is so named because its residents can
lead a second life alongside their real one. Thus vou can have two
{or more) homes, and two wives or husbands, without going broke
or tojail for bigamy. And in that second world everybody is young
and all the women and all the homes are pretty - or as pretty as
their creators can make them.

I now have a different meaning for “second life®. In learning how
to create objects and to build things in the game, T am being given
a second chance in life. T am now devouring mathematical
formulas as if they were chocolata cake, and for the first time I'm
experiencing the joys of gecmetry.
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1
numbers as if they were poison. I devised ingenuous ways of
avoiding requirad classes in mathematics and of getting through
the courses I was foreed to take without impeding my
advancement to the next grade. I've never cheated, but stddnge



Conclusions

Museum/exhibits/ work well

Design of engaging 3D learning activity in SL
focusing on mathematics and not on SL is
hard

Socializing aspects have pros and cons

Large potential for

— team work

— discussions

— problem solving activities



